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(54) Title: PRINTING APPARATUS 
(57) Abstract 

This invention is a printer in which loading of print media (52) 
is greatly facilitated, and in which modular construction is used in 
order to substantially reduce the number of parts normally needed 
of this type of printer. The printer includes a base (10) and an 
associated cover (12) that encloses an interior region of the printer. 
The cover (12) is movable between opened and closed positions, and 
mounts a spring biased platen roller (40), which is engaged with a 
printhead (50) fixed in the base when the cover (12) is closed. A 
cutter mechanism (15), including a fixed blade (15a) mounted to the 
cover (12) and a reciprocating blade (15b) mounted in the base (10) 
also separates whenever the cover (12) is opened in order to further 
facilitate print media loading. The printhead (50) is secured to a 
printhead mounting and control module (54) which also includes 
components and circuitry needed to drive the printhead (50). 
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PRINTING APPARATUS 



Technical Field 

The present invention relates generally to printers 
and, in particular, to a compact, clam shell style 
printer that is easily loaded and includes a construction 
that minimizes the cabling required between a printhead, 
control switches and connectors, and the associated 
circuit board. 

Background Art 

Printers of the type to which this invention 
pertains have many applications and uses. They may be 
used as part of a point-of-sale terminal to print 
receipts, etc. Printers of this type may also be used to 
generate labels on which alphanumeric characters or 
symbology, i.e., barcodes are printed. 

These types of printers often utilize thermal print 
technology to print indicia on print medium. Thermal 
printing involves a thermal printhead which uses heating 
elements to produce localized heating on thermal reactive 
print media to produce indicia on the print media. In 
order to effect the printing process, the print medium 
must be clamped between a platen and the thermal 
printhead. The printhead is normally spring biased 
towards the print roller in order to provide the required 
clamping force. 

Dis closure of Invention 

The present invention provides a new and improved 
printer apparatus in which the loading of print media is 
greatly facilitated and, in which modular construction is 
used in order to substantially reduce the number of parts 
normally needed for this type of printer. 

According to the invention, the printing apparatus 
includes a base and an associated cover for enclosing an 
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interior region of the apparatus. The cover is movable 
between opened and closed positions. When the cover is 
closed, the printing apparatus defines a print media path 
that extends from the interior region to a discharge 
opening. The platen roller is rotatably supported by the 
cover, such that when the cover is moved to its opened 
position, the platen roller is spaced from the print 
media path. A substantially fixed printhead is supported 
by the base and is engageable by the platen roller when 
the cover is in its closed position. A biasing 
arrangement urges the platen roller towards the printhead 
when the cover is in its closed position. 

According to a feature of this embodiment , a cutter 
mechanism forms part of the printing apparatus and has 
one portion carried by the cover and another portion 
carried by the base, such that when the cover is moved to 
its opened position, the one portion of the cutter 
mechanism moves to a spaced location along with the 
platen roller to facilitate the loading of print media 
into the printing apparatus. 

According to the preferred and illustrated 
embodiment of the invention, the printing apparatus also 
includes a thermal printhead which together with 
associated control components and electronics forms a 
printhead and control module that is mounted within the 
printing apparatus. The control module preferably 
comprises a circuit board assembly to which the thermal 
printhead is secured and is fixed relative to the base. 

According to this feature of the invention, the 
circuit board assembly also mounts one or more switches 
which provide a cover position detector function, as well 
as a print media advancement function. According to a 
further feature of this aspect of the invention, the 
circuit board assembly also mounts connectors by which 
the printer is interfaced to other equipment. 

In the preferred and illustrated embodiment, the 
printer incorporates a clam shell design in which a 
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pivotal ly mounted cover mounts a spring biased platen 
roller. When the cover is opened, a print media 
compartment is exposed, as well as the complete media 
feed path. Print media is installed in the printer by 
placing the print media supply in a compartment defined 
within the printer and then pulling the lead end of the 
print media so that it extends beyond an ejection point 
in the printing apparatus. Closing the cover causes the 
platen roller to re-engage the printhead thus clamping 
the print media between itself and the printhead . 

In the illustrated embodiment, the printer includes 
a cutter in which a portion is carried by the cover and 
another portion is mounted in the base. With this 
construction, opening the cover also separates the cutter 
elements so that print media need not be fed through a 
cutter mechanism when the print media is loaded. In the 
illustrated embodiment, the one cutter portion comprises 
a fixed blade that is attached to and is movable with the 
cover. The other portion of the cutter includes a 
reciprocally movable blade and is located in the base 
unit. in the preferred embodiment, one of the cutter 
portions is resiliently biased to the other portion when 
the cover is closed. This biasing urges the cutter 
portions into an aligned relationship to promote uniform 
blade contact in order to improve cutter performance. 

The disclosed printer is compact and is easily 
manufactured. Cabling normally required between the 
printhead, the control switches, the connectors and the 
associated circuit board, is eliminated or at least 
substantially reduced. In addition, the susceptibility 
of damage to the electronics of the printer due to 
electrostatic discharge is substantially reduced since 
the electronic control module assembly is located 
entirely within the printer and except for the interface 
connectors is not accessible from outside the printer. 

Additional features of the invention will become 
apparent and a fuller understanding obtained by reading 
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the following detailed description made in connection 
with the accompanying drawings. 

Brief Description of Drawing.; 

Figure 1 is a perspective view of a printer 
apparatus constructed in accordance with the preferred 
embodiment of the invention; 

Figure 1A is an exploded view of the printer shown 
in Figure 1, showing separation of removable covers from 
a base portion of the printer; 

Figure 2 is a side cross-sectional view of the 
printer; 

Figure 3 is another side cross-sectional view of the 
printer; 

Figures 4-6 show three different views of a control 
module assembly forming part of the printer; 

Figure 7 is a perspective view of an intermediate or 
internal housing member forming part of the present 
invention; 

Figure 7A is a fragmentary, perspective view of the 
internal housing member shown in Figure 7 showing a media 
feed switch mechanism; 

Figure 8 is a perspective view of a removable cover 
forming part of the printer; 

Figure 9 is a fragmentary, perspective view of the 
printer cover shown in Figure 8; 

Figure 9A is an exploded view of the printer cover 
shown in Figure 9 ; 

Figure 10 is a side view of an internal housing 
member forming part of the printer; 

Figure 10A is a fragmentary side view showing a 
cover unlatching mechanism; 

Figure 11A and 11B are fragmentary side views 
showing a cover open detector switch arrangement 
constructed in accordance with a preferred embodiment of 
the invention; 

Figure 12 is a fragmentary side view, partially in 
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section showing an alternate cover latching mechanism of 
the present invention; 

Figure 13 is a perspective view of an alternate 
printer cover; 

Figure 14 is a perspective view of a cutter 
mechanism forming part of the present invention; and, 

Figure 14A schematically illustrates an alternate 
embodiment of a cutter mechanism. 

Best Mo de for Carrying Out the Invention 

Figure 1 illustrates the overall construction of a 
printing apparatus embodying the present invention. In 
the illustrated embodiment, the printing apparatus 
comprises a clam shell-type printer. The printer 
includes a base 10, a hinged cover 12 which, when opened, 
provides access to a paper supply compartment 13 (shown 
in Figure 1A) , and a fixed, but removable cover 14 that 
encloses a printhead assembly and an optional cutter 15 
(shown best in Figures 1A and 2. A feed button 16 is 
actuatable by a user and is operative to advance print 
media out of an ejection slot indicated generally by the 
reference character 18. A cover release button 2 0 is 
provided for releasing a latch mechanism that maintains 
the cover 12 in its closed position as illustrated in 
Figure 1. 

Referring also to Figure 2, connectors to be 
described and indicated generally by the reference 
character 22 are provided by which the printer is 
connected to power and a host system such as a cash 
drawer of a point of sale terminal (not shown) . In the 
illustrated embodiment, the connectors 22 are accessible 
underneath the printer by means of a recess 24 formed in 
the base 10 of the printer. 

Referring also to Figure 3, the cover 12 is 
rotatable between opened and closed positions about a 
pivot axis 28. The opened position is shown in phantom 
and is indicated by the reference character 26. In the 
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preferred embodiment, the cover is separable from the 
rest of the printer after it is moved to the opened 
position. Referring also to Figure 8, this feature is 
facilitated by a pair of J-shaped hinge members 30, which 
are engageable with slots 32 formed in the base 10 (shown 
in Figure 1A. 

According to the invention, the cover mounts a 
spring biased platen roller 40 (see Figure 1A and 9A) 
which is operably engageable with a thermal printhead 50 
mounted at a fixed position within the base 10 of the 
printer. As is conventional, print media (such as paper) 
52 (Figure 2) is fed past the printhead 50 by rotation of 
the platen roller 40. Heating elements forming part of 
the printhead are selectively energized to produce 
indicia, i.e., alphanumeric characters, symbology, 
barcodes, etc. on the print media 52. Unlike prior 
printers of this type, the thermal printhead 50 itself is 
not moveably biased towards the platen roller 40. As is 
known, in order for the thermal printing process to 
perform properly, the print medium must be clamped 
tightly between the platen roller 40 and the printhead 
50, as the print medium moves past the printhead. In the 
device of the present invention, the platen roller 40, 
not the printhead 50, is spring biased in order to 
produced the required clamping force. 

Referring to Figures 4-6, the thermal printhead 50 
forms part of a control module or circuit board assembly 
54 that also mounts the control electronics and may even 
include the power supply for the electronics and the 
printhead. In the illustrated construction, the power 
supply does not form part of the assembly 54 due to space 
constraints. 

In the preferred embodiment, the printhead 50 is 
attached to a circuit board 54a by solder connections 
55a, 55b made between connecting pins of the thermal 
printhead 50 and contacts or circuit traces made on a 
circuit board 54a. A support bracket 60 is secured to 
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the circuit board 54a by fasteners 62 and serves as a 
mechanical support and rigidizes the mounting of the 
thermal printhead 50. As seen best in Figure 4, the 
circuit board is electronically coupled to, and 
mechanically mounts the connectors 22, which may include 
a power connector 56, a communications port in the form 
of a parallel port connector 58, and a cash drawer 
connector 59 by which the printer is interfaced to a host 
system, such as a point of sale machine. The parallel 
port 58 may be in the form of a DB25 connector. The 
power connector is adapted to receive a removable jack or 
plug forming part of a "power cube" which is usually 
plugged into an A.C. outlet. The connector 59 may be in 
the form of a RJ11 or RJ45 jack. It should be noted that 
other forms of connectors are contemplated by the present 
invention. For example the communications port may a 
serial port or alternatively may be a more generic 
communications port to which a serial or parallel module 
(not shown) is attached, which determines the type of 
communication that will be used by the printer. 

Referring also to Figure 5, the circuit board 54a 
also rigidly mounts a cover open microswitch 70 which is 
mechanically actuated by an actuating protrusion (to be 
described) forming part of the cover 12. The board 
assembly 54 also includes a print media feed switch 72 
(which activates the print media transport to advance the 
print media) . The feed switch 72 is mechanically 
actuated by the feed button 16, shown in Figures 1, 1A, 
as will be explained. The assembly also includes a LED 
7 3 directly mounted to the board 54a and which is visible 
through an opening 73a (See Figure 1) in the housing 14. 
In the preferred embodiment the light from the LED 73 is 
transmitted to the opening 73a by a light pipe (not 
shown) that is mounted at the location indicated by the 
reference character 75 in Figure 1A. The mounting 
arrangement eliminates cabling between the LED 73 and the 
board 54a. 
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The disclosed control module assembly 54 
substantially reduces the manufacturing costs of the 
Pointer, since it eliminates connectors and cabling 
between the printhead 50 and the control electronics, 
which are typically found in thermal printers. In 
addition, cabling between external ports and connectors 
are eliminated, as well as cabling between control 
switches, status indicators i.e. LED 73 and the control 
board. As should be apparent, the board serves as a 
mounting point for both the thermal printhead 50, as well 
as the required control switches, LED 1 s and connectors. 

The platen roller 4 0 is rotatably supported in the 
cover 12 and includes a driven gear 80 located at one 
end. Referring in particular to Figure 3, when the cover 
is moved to its closed position (shown in Figure 1) , the 
driven gear 80 engages a gear train, indicated generally 
by the reference character 82 located within the base 10. 
The gear train 82 is coupled to a drive motor 84 and 
includes a cluster gear 85 directly driven by the motor 
84 having an output gear 84a which in turn rotates a 
drive gear 8 6 that couples with the platen gear 80 when 
the cover 12 is closed. In the preferred embodiment, the 
driven gear 80 of the platen roller 40 engages the drive 
gear such that the engagement occurs at a tangent line 
that is substantially parallel to the line of action 
defined by the platen roller mounting in the cover. 1 

The platen roller 4 0 is spring loaded and is 
laterally movable with respect to the fixed printhead 50. 
Referring in particular to Figures 2, 9, 9A and 11A, the 
platen roller 4 0 is supported by spaced apart slots 88a, 
88b (see also Figure 8) formed in the hinged cover 12. 
The slots allow the platen roller 40 to move towards and 
away from the printhead 50 along a line of action 
indicated by the reference character 89 in Figure 2. 

As seen best in Figures 9 and 9A, the platen roller 
40 is biased towards the printhead 50 by a pair of 
springs 92 which act between bushings 93 carried by the 
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platen roller and ribs 95 formed in the cover. As seen 
best in Figure 9A, the bushings include a narrow diameter 
portion 93a which is sized to fit within an associated 
slot. An enlarged portion 93b defining a side surface 
93c. The side surface 93c is engageable and rides 
against a side surface of the associated slot and locates 
the axial position of the platen roller with respect to 
the cover 12 so that lateral movement (i.e., movement in 
a direction 90° to the line of action 89 is inhibited) . 

Each bushing 93 also includes an extension 93d which 
is sized to fit within its associated spring 91 and 
serves to maintain the position of the spring between its 
associated bushing 93 and the abutment 95. 

The line of action 89 defined by the slots 88a, 88b 
is substantially parallel to a tangent line located at 
the engagement point between the driven gear 80 and drive 
gear 86. As a result, movement of the platen roller 4 0 
towards and away from the thermal printhead 50 (when the 
cover 12 is closed) to accommodate variations in 
dimensional tolerances, as well as variations in print 
media thickness, do not cause the driven gear 80 to 
disengage the drive gear 86. 

Although biasing the platen roller 4 0 using spring 
elements directly acting between the cover and the platen 
roller 40 is a preferred embodiment, the present 
invention contemplates other arrangements for producing a 
biasing force on the platen roller 40. Cover 
constructions/mountings may be employed which indirectly 
generate a biasing force on the platen roller 40, for 
urging it towards operative contact with the printhead 
50. in short, those skilled in the art will recognize 
that the illustrated springs which act between the cover 
and the platen roller 40, via the bushings 93, may be 
replaced with components that indirectly bias the platen 
roller 40 towards the printhead 50. 
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According to a feature of the invention, the cover 
open switch 70 mounted to the printhead board assembly 54 
is actuated by a protrusion 90a formed on the end of a 
cover latch member 90 (see Figure 8) on the cover 12 
which is operative to actuate the switch 70 as the cover 
moves to its closed position. The cover includes another 
latch member 91 that does not include a similar 
protrusion. As seen best in Figure 8 and 9A, the latch 
members 90, 91 from at least part of the slots 88a, 88b, 
which as described above movably supports the platen 
roller 40 for movement towards and away from the 
printhead 50. The latch members 90, 91, as will be 
detailed below, form part of a cover latching system by 
which the cover 12 is maintained in its closed position. 

In the preferred embodiment, a tolerance 
compensating member 94 (see Figures 1A, 11A and 11B) is 
located intermediate the cover open switch 7 0 and the 
protrusion 90a, when the cover 12 is closed. In the more 
preferred embodiment, the tolerance compensating member 
94 is a foam element which is compressible. The foam 
element is used to compensate for variations in the gap 
between the actuating protrusion 90a of the cover latch 
member 90 and the position of the cover open detect 
switch 70. With the disclosed construction, precise 
adjustments between the cover actuating protrusion 90a 
and the microswitch 7 0 in order to effect proper 
operation when the cover is closed, are not required. 
The foam member located between the latch member 90 and 
switch 70 compensates for variations in gap distances 
between the protrusion 90a and switch 7 0 which normally 
occur in manufacture. 

As seen best in Figures. 11A and 11B, a rectangular- 
shaped foam member 94 is located in an opening 98a 
defined by an interior housing 98 of the printer. The 
foam member is positioned such that it overlies the cover 
open switch 70 mounted to the control module assembly 54. 
In the illustrated embodiment, a portion 94a of the 
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underside of the foam element 94 is secured to a shelf 97 
as by adhesive or other suitable means. The remaining 
portion 9 4b of the element 94 is cantilevered above the 
switch 70. When the cover 12 is closed, and as seen best 



cantilevered portion 94b of the foam element. As the 
cover 12 is moved to the closed position (shown in Figure 
11B) , the protrusion 90a pushes the foam element 94 
towards the switch 70 thereby causing its actuation. 
Variations in the final gap between the protrusion 9 0a 
and the microswitch 70 are taken up by the foam. 

The cover 12 is latched in its closed position by 
the latch members 90, 91. The latch members 90, 91 
include latching surfaces 97. The intermediate housing 
98, as seen best in Figures 10A and 11B, includes a pair 
of latch pawls 101, 102 having a coroplemental latch 
surfaces 99 which are engageable with the latching 
surfaces 93 formed on the cover latch members 90, 91. 
The engagement between the latch surface 97 and the latch 
surface 99 is best shown in Figure 11B and is indicated 
by the reference character 100. According to the 
invention, a mechanism is provided for releasing the 
latch pawls 101, 102 without requiring excessive 
application force by the operator. 

Referring to Figure 1A, a cover unlatching mechanism 
comprising a pair of spaced apart lever arms 110, 112 is 
located and pivotally supported in the internal housing 
98. The lever arms 110, 112 are interconnected by a 
shaft 118, so that they rotate in unison about an axis 
121 (see Figure 10A) defined by the shaft 118. Referring 
also to Figures 10 and 10A, the latch arm 110 defines a 
first actuating lever portion 110a, which receives forces 
from the cover open button 20 via tab 20a. The 
application of force to the first lever portion 110a 
rotates the lever 110 and hence the lever 112 (see Figure 
1A) in a counterclockwise direction as viewed in Figure 



in Figure 11B, the latch member 9 0 including the 
downwardly extending protrusion 90a contacts the 
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10A. Each lever arm 110, 112 includes a second lever 
portion 12 0 located on the other side of the pivot axis 
121. Downward movement in the first lever portion 110a 



The second lever portions each include a vertically 
extending pin-like portion 120a and a laterally extending 
finger portion 120b. 

Referring to Figure 10A, the pin-like portion 120a 
is operative to engage a earning surface 13 0 on its 
associated latch pawl causing the latch pawl to move or 
bend leftwardly (as viewed in Figure 10A) . This movement 
tends to disengage the latch pawl surface 99 from the 
latch surface 97 located on its associated cover mounted 
latch member. Concurrently, with moving the latch pawls 
101, 102 towards the left, the laterally extending finger 
120b of each lever 110, 112 tends to exert upward forces 
on an abutment surface 123 formed on the cover mounted 
latch members 90, 91 thereby effecting opening of the 
cover 12. The combination action provided by the lever 
arrangement reduces the effort needed to open the cover 
by depressing the cover open button 20. 

Figures 12 and 13 illustrate an alternate embodiment 
for the cover latching mechanism. In this embodiment, a 
spring arrangement is used to pop open a cover 12 • when 
the cover open button 20 is pressed. As seen best in 
Figure 12, a latch arm 110 1 is rotated about a pivot 121 
whenever the button 20 is depressed. The forces from the 
button 20 are applied to a first lever portion 110a» via 
tab 20a. A second lever portion 120' operates like the 
lever portion 120 in Figure 10a to move the latch paw 101 
leftwardly in order to disengage the cover 12 1 . Once 
disengagement occurs, a pair of spring members indicated 
generally by the reference character 160 operate to raise 
the cover 12 9 upwardly so the operator can grasp and lift 
the cover to its opened position. 

Referring also to Figures 7 and 13, the spring 
members comprise compression springs 162 which act 



causes the second lever portions 120 to move upwardly. 
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between the cover 12 • and a cup 164. The assemblage is 
maintained by a screw 165 and washer 166 which holds the 
cup 164 to a stanchion 168 formed in the cover 12 1 . The 
spring forces act between the cover 12 • and side plates 
172 forming part of the internal housing member 98 (see 
Figure 7) . 

The print media feed switch 72 located on the 
control module assembly is, in the preferred embodiment, 
directly actuated by the feed button 16 shown in Figure 
1. Referring also to Figures 6 and 7A, the button 16 
includes a finger receiving portion 16a and an elongate 
arcuate segment 16b. The button 16 is slidably held 
within a channel 140 defined in a locating rib 142 molded 
into the internal housing 98. The arcuate segment is 
rectangular in cross-section and is therefore inhibited 
from rotating with respect to the rectangular shaped 
channel 140. The coaction between the channel 140 and 
the segment 16b operates to transfer the finger forces 
applied to the button 16a in one direction to a switch 
closing force exerted by the distal end 16c of the button 
16 in another direction which is substantially 70° 
different from the direction of the finger applied force. 
With the disclosed construction, a remotely mounted print 
media advancing switch is avoided eliminating the need 
for cabling and other componentry to connect an actuating 
button to the switch and, in turn, connect the switch to 
the control electronics. In addition, by internally 
mounting the feed switch 72 and actuating it using the 
elongate feed button 16, susceptibility to electrostatic 
discharge damage to the circuit board and/or switch is 
reduced since, in the preferred embodiment, the feed 
button 16 is molded from a non-conducting, plastic 
material . 

Although the switch has been described as one that 
produces advancement of print media when actuated, the 
switch 72 may be used for other functions, such as 
triggering a self test mode when the printer is first 
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turned on or used as means to initiate a printer 
configuration mode. The switch 72 should not be limited 



Returning to Figures 1A and 2, the disclosed printer 
may be outfitted with the cutter 15. In the preferred 
embodiment, the cutter 15 includes a fixed blade 15a 
mounted to the cover 12. A moving blade assembly 15b is 
mounted in the base 10 and is enclosed by the removable 
cover 14. The moving cutter assembly includes a 
reciprocating blade 150 which moves towards and away from 
the fixed blade 15a. A drive motor 152 forming part of 
the cutter assembly effects the required reciprocating 
movement in the blade 150. As seen best in Figure 2, 
when the blade moves through its cutting cycle towards 
and away from the fixed blade 148, a print media portion 
52a extending through the slot 12 is severed from the 
remainder of the print media 52. 

Figure 7 illustrates the overall construction of the 
internal housing 98. The housing is preferably a molded 
product and includes latches 103 by which it is removably 
held within the base 10. The internal housing 98 
defines, at least partially, the paper supply compartment 
13 in which a roll of print media is placed. In the 
disclosed construction, when the print media 52 needs to 
be replenished, the cover 12 is opened and a roll of 
print media is placed within the compartment 12. The 
leading end of the print media is passed over the 
printhead and laid atop the cover 14. The cover 12 is 
then rotated to its closed position at which time the 
platen roller 4 0 re-engages the printhead and clamps the 
print media between itself and the printhead. The end of 
the print media then extends through the slot 18 which is 
defined between the rotatable cover 12 and the cover 14* 
With the disclosed construction, the paper does not have 
to be fed between paper paths components, i.e., rollers 
or between components of the cutter (since the fixed 
blade 15a moves out of the paper path when the cover 12 



to a print media advancing function. 
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is opened) . In the disclosed construction, the fixed 
blade of the cutter is attached and moves with the cover 
12, whereas the reciprocating blade portion of the cutter 
remains with the base 10. 

Figure 14 illustrates, in detail, the preferred 
cutter mechanism 15. As indicated above, the mechanism 
includes a fixed blade 15a which is mounted to the cover 
12. A reciprocating blade 150 is carried by the moving 
blade assembly 15b which is mounted to the base 10 of the 
printing apparatus. As viewed in Figure 14, when the 
cover 12 is opened, the fixed blade 15a moves upwardly 
with respect to the reciprocating blade 150. 

To promote uniform contact between the fixed blade 
15a and the reciprocating blade 150, when the cover is 
closed, a self -alignment mechanism is provided. In the 
disclosed embodiment, the blade 150 includes a pair of 
spaced apart laterally extending ears 180 which contact 
the underside of the fixed blade 15a whenever the cover 
is closed. The blade 150 itself is at least partially 
held to a cutter mounting plate 184 by a compression 
spring and fastener 190, 192 respectively. The spring 
190 exerts an upward force on the blade 150 so that 
contact with the fixed blade 15a is maintained while 
allowing the blade to move (and even rotate slightly) in 
order to align itself with the blade 15a, even if there 
are slight misalignments between the cover 12 and the 
base 10. As a consequence, reliable cutting of the print 
media which passes between a cutting edge 196 of the 
fixed blade 15a and a V-shaped cutting edge 198 of the 
blade 150 is improved. 

As is conventional, when cutting is desired, the 
motor 152 is energized to move the blade 150 towards and 
away from the fixed blade 15a. A slot 200 formed in the 
blade 150 allows relative movement between the blade and 
the fastener 192. In the preferred embodiment, the 
alignment ears 180 remain in sliding contact with the 
underside of the blade 15a throughout the cutting cycle. 
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It should be noted that this aspect of the invention also 
contemplates a spring loaded fixed blade 15a to provide 
the self -alignment function. 

Figure 14A illustrates an alternate arrangement for 
biasing the blades towards uniform cutting contact. In 
the alternate arrangement, a fixed blade 15a 1 is biased 
towards a reciprocating blade 150' by a spring 190 1 that 
acts between the fixed blade 15a 1 and a cover portion 
12a ••. The fixed blade 15a 1 is urged into contact with 
the reciprocating blade 150' whenever the cover 12 f 1 is 
closed. 

The disclosed invention provides a very compact and 
cost effective printer that is easily loaded. Costly and 
complex cabling between a printhead, control components 
and interfacing connectors is eliminated or substantially 
reduced. The disclosed construction also facilitates 
servicing and component replacement in the printer. In 
addition, the internal mounting of all of the electronic 
components including control switches reduces the risk of 
damage to electronic components due to electrical 
discharges, etc. 

Although the invention has been described with a 
certain degree of particularity, it should be understood 
that those skilled in the art can make various changes, 
alterations and substitutions to the embodiments 
described herein without departing from the spirit or 
scope of the invention which is defined by the following 
claims. 
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In the Claims: 



1. A printing apparatus, comprising: 

a) base portion; 

b) a moveable cover for enclosing an interior 
region of said printing apparatus; 

c) a platen roller rotatably supported by 
said cover; 

d) a control module assembly mounted within 
said base portion and including a substantially fixed 
printhead, engageable by said platen roller when said 
cover is in a closed position; and, 

e) means biasing said platen roller towards 
said printhead when said cover is in its closed position 
and allowing said platen roller to move towards and away 
from said printhead. 

2. The printing apparatus of claim 1, wherein said 
control module assembly also mounts interface connectors 
that are externally accessible and by which said printing 
apparatus is electronically coupled to other devices such 
as a host system or a cash drawer* 

3. The printing apparatus of claim l f wherein said 
control module assembly also mounts at least one switch 
which is actuatable by an actuating element forming part 
of the printing apparatus. 

4. The printing apparatus of claim 3, wherein said 
switch comprises a cover detector switch which detects a 
position of said cover. 

5. The printing apparatus of claim 4, wherein said 
switch is actuated by switch actuating structure defined 
on said cover, when said cover is placed in its closed 
position. 
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6. The printing apparatus of claim 5, further 
comprising a tolerance compensating element interposed 
between said switch and said switch actuating structure 
whereby variations in a gap dimension between said 
structure and said switch is compensated for. 

7. The printing apparatus of claim l, wherein said 
platen roller biasing means comprises spaced apart 
springs which act between abutments formed on said cover 
and spaced locations on said platen roller whereby said 
platen roller is urged towards operative contact with 
said printhead when said cover is closed. 

8. The printing apparatus of claim 7, wherein said 
platen roller is slidably mounted in slots formed in said 
cover which define a line of action towards and away from 
said printhead, when said cover is closed. 



9. The printing apparatus of claim 1, further 
comprising a cover opening mechanism that includes an 
operator accessible button which, when pushed, operates a 
lever mechanism that moves a latch member towards an 
unlatched position, said cover opening mechanism further 
including a biasing element for urging said cover towards 
its opened position. 

10. The printing apparatus of claim 3, further 
comprising a second switch mounted to said control 
module, said switch being directly actuatable by a finger 
operated button, said button including an elongate 
actuating arm which extends from a finger applying 
portion to a proximal location with respect to said 
second switch. 

11. The printing apparatus of claim 10, wherein a 
housing portion controls movement of said finger operated 
button such that finger forces applied in one direction 
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produced motion in said second switch in a substantially 
different direction. 



12. The printing apparatus of claim 1, further 
comprising a cutter means including a fixed blade portion 
forming part of said cover and a moving blade portion 
mounted in said base, said cutter located downstream of 
said printhead. 



13. The printing apparatus of claim 2, wherein said 
connectors include a power connector, a communications 
port and a cash drawer connector . 



14. The printing apparatus of claim 8, wherein said 
platen roller includes a pair of spaced apart bushings 
which laterally locate said platen roller within said 
slots and against which said springs exert biasing 
forces. 

15. The printing apparatus of claim 1, wherein said 
platen roller includes a driven gear which is engageable 
with a gear train when said cover is closed, said 
engagement between said driven gear and said gear train 
accommodating movement in said platen roller towards and 
away from said printhead. 

16. The printing apparatus of claim 1, wherein said 
platen roller is rotatably supported in spaced apart 
bushings which are arranged to be slidably received in 
slots defined by said cover. 



17. The printing apparatus of claim 16, wherein 
said bushings include side surfaces which axially locate 
said platen roller within said cover. 

18. The printing apparatus of claim 6, wherein said 
tolerance compensating element comprises a foam element. 
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19. A printing apparatus, comprising: 

a) a base portion; 

b) a cover for enclosing an interior region 
of said printing apparatus, said cover movable between 
opened and closed positions; 

c) a platen roller rotatably supported by 
said cover; 

d) a printhead supported by said base 
portion, in substantially fixed relation thereto, and 
engageable by said platen roller when said cover is in a 
closed position; and, 

e) at least one biasing element for urging 
said platen roller toward said printhead when said cover 
is in its closed position, said biasing element allowing 
said platen roller to move towards and away from said 
printhead. 

20. The printing apparatus of claimed 19, further 
comprising a cutting mechanism including a first cutter 
portion carried by said cover and a second cutter portion 
mounted to said base such that when said cover is moved 
to its opened position, said first portion of said 
cutting mechanism moves away from said second portion. 

21. The printing apparatus of claim 20, wherein one 
of said cutter portions comprises a fixed blade and the 
other of said cutter portions comprises a reciprocally 
movable blade. 

22. The printing apparatus of claimed 21, wherein 
said fixed blade is carried by said cover and said 
reciprocally movable blade is carried by said base 
portion. 
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23. The printing apparatus of claim 19 wherein said 
one biasing element comprises a compression spring acting 
between said cover and a portion of said platen roller. 

24. The printing apparatus of claimed 23 further 
comprising a second biasing element, said one and second 
biasing elements applying forces to end portions of said 
platen roller. 

25. A printing apparatus, comprising: 

a) a base portion; 

b) a cover for enclosing an interior region 
of said printer, said cover movable between opened and 
closed positions; 

c) said printing apparatus defining a print 
media path extending from said interior region to a 
discharge opening, when said cover is in its closed 
position; 

d) a platen roller rotatably supported by 
said cover, such that when said cover is in its opened 
position, said platen roller is spaced from said print 
media path, whereby loading of print media into said 
printing apparatus is facilitated; 

e) a substantially fixed printhead supported 
by said base portion and engageable by said platen roller 
when said cover is in its closed position; and, 

f) at least one biasing element for urging 
said platen roller toward said printhead when said cover- 
is in its closed position, said biasing element allowing 
said platen roller to move towards and away from said 
fixed printhead. 

26. The printing apparatus of claimed 25 further 
comprising a cutter mechanism having one portion carried 
by said cover and another portion carried by said base 
such that when said cover is in its opened position, said 
one portion of said cutter mechanism moves to a spaced 
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location to further facilitate loading of print media 
into said printing apparatus. 

27. The printing apparatus of claim 26 wherein said 
one portion of said cutter mechanism comprises a fixed 
blade and said other portion of said cutter mechanism 
comprises a reciprocally movable blade which cooperates 
with said fixed blade to sever print media located 
between said fix blade and said reciprocal movable blade 
when said cover is in its closed position. 

28. The printing apparatus of claimed 25 wherein 
said interior region at least partially defines a print 
media supply compartment for supporting a supply of print 
media. 



29. The printing apparatus of claimed 25 wherein 
said printhead comprises a thermal printhead. 

30. The printing apparatus of claimed 27 wherein 
said other portion of said cutter mechanism includes a 
drive motor for reciprocally moving its associated blade. 

31. The printing apparatus of claimed 25 further 
comprising another biasing element, said biasing elements 
applying forces to respective end portions of said platen 
roller whereby said platen roller is urged into operative 
engagement with said printhead, when said cover is in its 
closed position. 

32. The printing apparatus of claim 31 wherein said 
biasing elements comprise springs which exert forces on 
bushings that rotatably receive said end portions of said 
platen roller. 
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33. A printing apparatus, comprising: 

a) a base; 

b) a cover for enclosing an interior region 
of said printing apparatus , said cover movable between 
opened and closed positions; 

c) said printing apparatus defining a print 
media path extending from said interior region to a 
discharge opening, when said cover is in its closed 
position; 

d) a platen roller rotatably supported by 
said cover, such that when said cover is in its opened 
position, said platen roller is spaced from said print 
media path; 

e) a substantially fixed printhead supported 
by said base and engageable by said platen roller when 
said cover is in its closed position; 

f ) a biasing arrangement for urging said 
platen roller toward said printhead when said cover is in 
its closed position; and, 

g) a cutter mechanism having one portion 
carried by said cover and another portion carried by said 
base such that when said cover is in its opened position, 
said one portion of said cutter mechanism moves to a 
spaced location along with said platen roller to 
facilitate loading of print media into said printing 
apparatus . 

34. The printing apparatus of claim 33 wherein said 
one portion of said cutter mechanism comprises a fixed 
blade and said other portion of said cutter mechanism 
comprises a reciprocally movable blade which cooperates 
with said fixed blade to sever print media located 
between said fix blade and said reciprocally movable 
blade when said cover is in its closed position. 
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35. A printhead mounting and control module for a 
printing apparatus, comprising: 

a) a support member substantially rigidly 
mountable within said printing apparatus; 

b) a printhead carried by said support 
member in fixed relation thereto; 

c) printhead support electronics carried by 
said support member; 

d) at least one control switch mounted to 
said support member and operator actuatable by means 
external to said module. 



36. The printhead mounting and control module of 
claim 3 5 wherein said control switch is actuatable by 
means of an actuating member having an operator 
engageable portion located external to said printing 
apparatus . 



37. The printhead mounting and control module of 
claim 3 5 wherein said printhead comprises a thermal 
printhead and said support electronics include circuitry 
for driving said thermal printhead. 

38. The printhead mounting and control module of 
claim 3 5 further comprising a light emitting element 
mounted to said support member, said light emitting 
element arranged so that light emitted by said element 
can be seen external to said printing apparatus. 

39. The printhead mounting and control module of 
claim 3 5 wherein said control switch comprises a cover 
detector switch that detects a position of a cover 
forming part of said printing apparatus and is actuated 
by structure defined on a cover forming part of said 
printer apparatus. 
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40. The printhead mounting and control module of 
claim 3 5 wherein a second control switch is carried by 
said support member. 



41. The printhead mounting and control module of 
claim 40 wherein said second control switch is a print 
media advance switch that is actuatable by a separate 
actuating element carried by said printing apparatus. 

42. The printing apparatus of claim 9, wherein said 
biasing element comprises a portion on said lever 
mechanism that operable to apply opening forces to said 
cover . 



43. The printing apparatus of claim 9, wherein said 
biasing element comprises at least one spring that exerts 
opening forces on said cover when said latch member is 
moved to said unlatched position by said lever mechanism. 

44. A printing apparatus, comprising: 

a) a base; 

b) a cover for enclosing an interior region 
of said printing apparatus, said cover movable between 
opened and closed positions; 

c) said printing apparatus defining a print 
media path extending from said interior region to a 
discharge opening, when said cover is in its closed 
position; 

d) a platen roller rotatably supported by one 
of said cover and base; 

e) a printhead supported by the other of said 
cover and said base, said platen roller and printhead 
operatively engageable when said cover is in its closed 
position; 

f ) at least one biasing member for urging 
said printhead and platen roller towards clamping 
engagement; 
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g) a cutter mechanism having one portion 
carried by said cover and another portion carried by said 
base, such that when said cover is in its opened 
position , said one portion of said cutter mechanism moves 
to a spaced location to facilitate loading of print media 
into said interior region; and, 

h) resilient alignment member for maintaining 
alignment of said first portion of said cutter mechanism 
with said second portion of said cutter mechanism when 
said cover is in its closed position. 

45. The printing apparatus of claim 44, wherein 
said first portion of said cutter mechanism comprises a 
fixed blade carried by said cover and said second portion 
of said cutter mechanism comprises a reciprocally movable 
blade carried by said base. 

46. The printing apparatus of claim 45, wherein 
said resilient alignment member comprises a spring for 
exerting forces on said reciprocally movable blade to 
urge said fixed and reciprocally movable blades into a 
uniform cutting contact. 

47. For a printing apparatus having a base and an 
openable cover, a separable cutter mechanism, comprising: 

a) a first cutter portion carried by, and 
movable along with, said cover; 

b) a second cutter portion mounted to said 
base of said printing apparatus, such that when said 
cover is opened, said first cutter portion moves to a 
spaced location with respect to said second cutter 
portion; 

c) an alignment mechanism for maintaining 
alignment of said first portion of said cutter mechanism 
with said second portion of said cutter mechanism when 
said cover is in its closed position; 
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d) said alignment mechanism including a 
biasing element for urging first and second cutting 
members forming part of said first and second cutter 
portions, respectively, towards uniform cutting contact, 
when said cover is in its closed position. 



48. The cutter mechanism of claim 47, wherein said 
first portion of said cutter mechanism comprises a fixed 
blade carried by said cover and said second portion of 
said cutter mechanism comprises a reciprocally movable 
blade carried by said base. 

49. The cutter mechanism of claim 47, wherein said 
biasing member comprises a spring acting on one of said 
cutting members, said spring urging said one cutting 
member towards a uniform cutting contact with said other 
cutting member. 

50. The cutter mechanism of claim 49 wherein said 
spring acts on said fixed blade. 

51. A printing apparatus, comprising: 

a) a base portion; 

b) a cover for enclosing an interior region 
of said printing apparatus, said cover movable between 
opened and closed positions; 

c) a platen roller rotatably supported by 
said cover; 

d) a printhead supported by said base 
portion, in substantially fixed relation thereto, and 
engageable by said platen roller when said cover is in a 
closed position; and, 

e) means biasing said platen roller towards 
said printhead when said cover is in its closed position 
and allowing said platen roller to move towards and away 
from said printhead. 
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52. The printing apparatus of claim 51 wherein said 
means biasing said platen roller comprises at least one 
spring acting between said cover and a portion of said 
platen roller. 



WO 98/17475 



# 

1/13 



PCT/^W 18977 





SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 98/17475 



4/13 



PCT/J^^ 18977 





Fig.3 



SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 





90a 



SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 98/17475 



1 1/13 



PCT/J^W18977 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 98/17475 ^ PCI^/18977 

13/13 




^12" 




Fig.14A 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL S^H:H REPORT 



International appUaf^g No. 

PCT/US97/ 18977 



| A. CLASSIFICATION OF SUBJECT MATTER 

IPC(6) :B41J 02/00. 03/36, 11/20, 26. 48. 13/02. 29/02 
US CL : Please See Extra Sheet. 
According to International Patent Classification (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 347/220. 222; 400/55, 88. 120.01, 120.16. 593. 621. 639. 692. 693 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



4 I Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



x 

Y 



Citation of document, with indication, where appropriate, of the relevant passages 



US 4,639,739 A (TSUTSUMI) 27 January 1987, entire document. 



US 5,570,962 A (SUZUKI et al.) 05 November 1996, entire 
document. 



10 

Further documents are listed in the continuation of Box C. [ | See patent family annex. 



Relevant to claim No. 



1. 9, 19, 23, 25, 
28, 29, 51 



2-8, 10-18,20-22, 
24, 26, 27, 30-34, 
42-50 

4, 5, 39 



Special categories or cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier document published on or after the international filing date 

document which may throw doubts on priority claim! ») or which is 
cited to establish the publication date of mother citation or other 
special reason <as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 



later document published after the international filing date or prionty 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the i 



"P" document published prior to the international filing date but later than 
the priority date claimed 



document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the clatmed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

ent member of the same patent family 



Date of the actual completion of ihe international search 
12 FEBRUARY 1998 



Date of mailing of the international search report 

2 7 FEB 1998 



Name and mailing address of the ISA/ US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, D C. 2023 1 
I Facsimile No. (703) 305-3230 

Form PCT/ISA/210 (second sheet)(July 1992)* 



Authorized officer 
Ren Yan 

Telephone No. (703) 308-0978 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US97/I8977 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



x 

Y 



Citation of document, with indication, where appropriate, of the relevant passages 



US 5,447,379 A (POU) 05 September 1995, entire document. 



Relevant 10 claim No. 



35-38, 40, 41 
3, 10, 11, 39 



Form PCT/1SA/2 10 (continuation of second sheetX-Iuly 1992)* 



INTERNATIONAL SEARCH REPORT 



# 



International application No. 
PCT/US97/18977 



A. CLASSIFICATION OF SUBJECT MATTER: 

US CL : 



347/220. 222; 400/55. 88. 120.01. 120.16. 593. 621. 639. 692. 693 



Form PCT/ISA/210 (extra shectXJuly 1992)* 



